Abstract. We report observations of electrostatic ion acoustic waves and Langmuir waves during a recent lunar encounter by the Wind spacecraft. These waves are observed when Wind is magnetically connected to the nominal wake and at distances greater than 8 lunar radii from the wake. When interpreted in the context of a simple time-of-flight model, these observations imply the existence of a system of currents and disturbed particle distributions that extends far into solar wind.
Introduction
It has long been known that a depleted plasma wake forms behind the moon [Schubert and Lichtenstein, 1974] .
Lacking an internal magnetic field, and hence bow shock, solar wind particles impact the lunar surface and are absorbed and removed from the particle distribution functions. A guiding center model of the solar wind ion population [Whang, 1968] does well to explain the observed plasma depletion [Lyon et al. 1967; Ogilvie et al. 1996; Bosqued et al., 1996] antisunward of the moon. However, it has always been assumed that the solar wind electrons are merely Boltzmann in this interaction. On December 27, 1994, as part of an orbital manuever sequence, the Wind spacecraft came within 6.8 R• of the moon and was eclipsed in the lunar umbra for roughly 41 minutes. A special issue of Geophysical Research Letters (Volume 23, Number 10, 1996) contains several papers reporting lunar wake observations. In this letter, we provide further observations cf plasma waves and demonstrate that these are strongly correlated with intervals when the spacecraft is magnetically connected to the moon/wake system. We suggest that this is evidence of an extended region of currents and unstable particle distributions around the lunar wake. Since B= = 0 in the new frame, the geometry is reduced to a two dimensional slab. In this system, the spacecraft is connected to the moon and/or wake whenever the spacecraft elevation IZ,l <_ 1 (in lunar radii) and when the IMF intersects the wake at X• >_ -1/sinqb, where qb = tan-X(By/B•). 
A Guiding Center Description
At any point downstream of the magnetic tangent line to the moon, the particle velocity distributions will be modified; particles whose guiding-center trajectories take them through the moon will be absorbed and 
